math, reading), many of the newer software applications incorporate some form of simulation or virtual reality to provide a more immersive environment for students. For example, virtual field trips, simulations, and demonstrations are widely available on the World Wide Web. Experiences range from driving a racecar to conducting a chemistry experiment using potentially dangerous chemicals.
Technology-based applications give students access to worlds and environments that are inaccessible, too expensive, or too dangerous in a classroom setting; enable students with disabilities to experience laboratories and field trips at their own pace; and allow them to repeat the experience as many times as necessary. Further, they present content matter in a variety of modalities, thereby addressing the diverse learning styles of students.
In the following, we will take a close look at these formats, including examples of each, and discuss advantages and disadvantages for students with disabilities.
Virtual Reality
A broad definition of virtual reality includes a text-and graphics-based environment that is simulated by a computer (Auld & Pantelidis, 1999) . Today, the term virtual reality can mean anything from a simple simulation program to full immersion involving special equipment. Only by exploring the various levels of virtual reality can one gain a true understanding of the term's meaning.
The different levels of virtual reality are categorized by the level of immersion that the user experiences. The most sophisticated level involves the user manipulating an environment in which he or she is fully immersed. To achieve full immersion, the user wears a special glove and head-mounted display. Together, these two pieces of equipment sense and register the user's movements and, using a series of fiber optic cables, send this information to the computer, which interprets the data and converts them into visual imagery. This imagery is finally projected onto LCD screens mounted in front of the user's eyes.
Current uses of artificial reality include flight training and air-traffic control simulators, as well as games (Helsel, 1992; Pantelidis, 1993) . In essence, the virtual world is displayed on a computer screen, and the user has the capability of moving around within the environment by using a mouse, joystick, or other manual device. Table 1 presents the definitions for some of the technical terms associated with virtual reality.
Equipment
The virtual environment may be experienced through the use of either a desktop virtual reality system or an immersive reality system. When using a desktop virtual reality system, the virtual world is displayed on a computer screen and the user must look at the screen to experience the virtual environment. The mouse or trackball is used to manipulate avatars (symbols of people, including the user) and the environment. Using several computer monitors can extend the user's field of view (FOV).
In a more immersive environment, a head-mounted display with stereo headphones is used. Images are projected onto a screen that shows front, back, and side views of the environment. This is referred to as a CAVE environment. In a CAVE environment, two or more people can be in the same environment while being observed by others (Powers & Darrow, 1994) .
The student navigates the virtual world through the use of a space controller. A space controller can be a joy- stick, mouse, or trackball. A data glove is used to manipulate and feel objects in the environment. Currently, touch, sight, and sound are the main senses experienced in virtual environments. Smell and taste dispensers are presently in development (Fifth Dimension Technologies, 2002) .
Software
Educational software is currently being developed for use in elementary and secondary education that involves full immersion in a virtual environment. For example, Neale, Brown, Cobb, and Wilson (1999) demonstrated that the Virtual House is a safe and effective way to teach students with learning disabilities about safety and functionality in the home. The environment includes a kitchen, bedroom, and living room. Embedded sequences in the rooms guide students in functioning in the house in a safe way, avoiding common household hazards and injuries. Neale et al. have also conducted research on the Virtual Supermarket program. This environment consists of eight supermarket aisles that carry 60 products. The student enters the supermarket, pushes a cart through the aisles, and selects products. When the student has finished shopping, the cart is pushed to the checkout counter, where the appropriate amount of money must be chosen to pay for the purchases. Data indicate that student learning in these two environments generalizes to real-life situations. The result of collaboration between George Mason University, the University of Houston, and NASA's Johnson Space Center, the project ScienceSpace (Nadis, 1999) is being used in schools to introduce students to scientific concepts that are difficult to present in textbooks (e.g., gravity, molecular science). Students enter the virtual world and navigate through immersive environments in which physics and chemistry concepts are taught. The three virtual worlds included in the project offer a variety of experiences. Newton World provides an environment for investigating one-dimensional motion, Maxwell World provides an environment that enables students to explore electrostatics, and Pauling World allows students to study molecular structure through representations.
Uses for Students With Disabilities
Inman (2004) has created the Applied Computer Simulations Laboratory, which uses virtual reality to assist students with physical disabilities. The first program helps students with physical disabilities learn to drive their motorized wheelchairs successfully and safely in a natural environment. An Internet version of the program enables multiple users to practice driving in a shared virtual space with other users from across the country.
Another virtual reality program allows students with physical disabilities to participate fully in science experiments and activities (Inman, 2004) . The students are immersed in three-dimensional computer-generated laboratories. While in this environment, the students can manipulate tools and devices by using a joystick or two binary switches that can be positioned anywhere on the body. Everything in the laboratory is completely interactive, which minimizes the limitations usually imposed by the students' physical disabilities.
A series of three-dimensional sound environments to teach children who are deaf and blind mobility skills have also been developed (Inman, 2004) . These simulated environments diminish confusing background information while, at the same time, accentuating specific sensory information. Inman plans to begin the project by working with children who are blind and modify the program as needed to accommodate children who are both deaf and blind.
Virtual reality has great potential for students with disabilities. Students with cognitive disabilities can learn complex concepts with greater physical and emotional safety and in a more cost-effective way (Powers & Darrow, 1994) . Students with physical disabilities can be provided the opportunity to walk and compete in sports with their peers without disabilities.
Simulations
Simulations are less expensive and more widely available forms of virtual environments (Helsel, 1992) . Simulations are activities completed in a computer-simulated environment (Pantelidis, 1993) . In a simulation a virtual world is created and displayed on a computer screen. Students assume a role and make choices that involve solving a problem or moving through an experience. All choices or decisions are based on the results of previous choices and decisions (Pellone, 1995) . Many current educational software problem-solving applications, such as Oregon Trail (The Learning Company, 2001 ) and Amazon Trail (The Learning Company, 2001) , involve this kind of technology. Both of these simulations require the user to make decisions that affect his or her survival in a virtual environment. Oregon Trail allows students to experience life during the westward movement in the 1800s, whereas Amazon Trail gives the students an idea of life in a tropical rainforest.
Simulationsplus (2003) has developed FutureLab, a series of science simulation software for Grades 4 through 12. Students conduct realistic experiments that would be too expensive, too dangerous, or impossible to conduct in a traditional classroom laboratory. The laboratory can be utilized to test theories in ways that are not possible in a traditional laboratory, such as bouncing a soccer ball on the moon to test the effects of gravity. The software contains realistic graphics, text, and audio to provide a true multimedia learning experience.
Newbyte Educational Software (2002) offers simulations in biology, chemistry, and physics. One of the bi-ology simulations allows students to work with pea plant genetics by using a genetic breeding simulator that performs breeding experiments in minutes. These simulations come with an unlimited site license, and all programs include blackline masters and student experiments. Table 2 lists online simulation software resources available on the World Wide Web.
Virtual Field Trips
Field trips add variety to instruction and motivate students while preparing them for lifelong learning. They connect classroom topics to the real world to make learning more meaningful and expose students to experiences they might never otherwise encounter (Tuthill & Klemm, 2002) . Further, field trips provide sensory input that appeals to various learning modes and helps students extract meaning from experience (Tuthill & Klemm, 2002) .
Despite the numerous educational advantages of field trips, few teachers undertake this endeavor with their students. Reasons for the limited use of field trips include (a) a lack of preparation time, (b) scheduling problems, (c) overcrowded classes, (d) liability, (e) lack of funds, (f ) transportation problems, and (g) the poor quality of some tour guides (Stainfield, Fisher, Ford, & Solem, 2000) .
Substitutions for actual field trips include print, broadcast, and electronic media formats. For example, students can read about a geographical area and then watch a video about the area. Teachers can supplement learning by using the World Wide Web and the numerous virtual sites that exist on the Web. Optimally, the virtual field trip is used in conjunction with, not as a replacement for, a real-time field trip to provide a strong instructional approach to the subject matter (Bellan & Scheurman, 1998) . Students can use the virtual field trip to prepare for the real trip or to continue the trip after they return to the classroom. However, as mentioned below, in some instances virtual field trips offer the only opportunity to visit faraway or dangerous sites.
Disadvantages
The disadvantages associated with virtual field trips stem from improper use, poor preparation, and inaccurate perceptions on the part of the instructor. Bellan and Scheurman (1998) described the pitfalls associated with using virtual field trips. The pitfalls revolve around the lack of lesson preparation by the instructor. To ensure that virtual field trips are successful, teachers must make sure students know (a) how to use the technology, (b) the work to be completed on the field trip, and (c) the appropriate behavior while on the field trip. At the conclusion of all virtual field trips, teachers must follow up on the data gathered throughout the field trip. The debriefing should include class discussions as well as individual projects that relate the field trip to topics studied in class.
Advantages
Virtual field trips can be used as an advanced organizer for a site students will visit as a way to reduce or eliminate the aimless wandering that students sometimes engage in during a field trip (Tuthill & Klemm, 2002) . Thus, the virtual field trip has the potential to add focus to the wide variety of sensory input that students receive on the actual field trip. That is, after students have previewed the site electronically, they will know what to focus on when they arrive at the actual site. Virtual field trips also afford students the opportunity to visit locales that may otherwise be too dangerous, too distant, or impossible to visit. For example, students can take virtual field trips to a tropical rainforest or visit the inside of an active volcano. Numerous Web sites provide experiences not typically provided in school (see Table 3 ). Virtual field trips also can be designed so that students engage in collaborations with other students in remote locations (Tuthill & Klemm, 2002) .
Creating a Virtual Field Trip
One of the advantages to using the virtual field trip as a replacement for the regular field trip is that they are an inexpensive and readily accessible means to bring the world into the classroom. On virtual field trips, teachers have more control over the learning that occurs. The appendix contains a step-by-step guide for creating a virtual field trip. Using these methods enables a teacher to tailor the field trip to his or her students' needs and match the content to the curriculum in a more effective manner.
Conclusion
There are numerous potential benefits of technology use in the special education classroom. As technology advances, so does the potential for multisensory instruction. To fully utilize the potential of educational technology, instructors must familiarize themselves with both the technology itself and the proven successful methods of its use. The use of virtual reality, simulations, and virtual field trips is in its infancy in special education. As educators become more aware of the power of virtual reality, simulations, and virtual field trips as instructional tools, they will be in the position to provide suggestions to developers 
